and organochlorine pesticides like dichloro-diphenyl-trichloroethane 25 (DDTs), hexachlorocyclohexanes (HCHs), aldrin, dieldrin and trace elements (Cd, Cu, Se, Pb, Zn and Hg) were 26 analysed in the muscle of European sea bass (Dicentrarchus labrax) sampled in Atlantic coastal regions near 27 several important European river mouths (Gironde, Charente, Loire, Seine and Scheldt). High contamination 28 levels were measured in the muscles of European sea bass sampled in the coastal regions near those river 29 mouths (e.g. Σ ICES PCB = 133-10,478 μg kg − 1 lw and Hg = 250-2000 μg kg − 1 dw).
Organochlorine pesticides, polychlorinated biphenyls and trace elements in wild 
Introduction

41
European sea bass (Dicentrarchus labrax) is a euryhaline species that 42 inhabits estuaries, lagoons and coastal waters. This fish species is 43 carnivorous, feeding on fish, crustaceans and cephalopods (Pickett and 44 Pawson, 1994) and thus accumulates through its food major organic 45 pollutants, such as polychlorinated biphenyls (PCBs) and organochlo-46 rine pesticides (Loizeau et al., 2001 ) as well as non-essential and 47 essential elements (Dural et al., 2006; Türkmen et al., 2005) . The species 48 is considered as a bioindicator of marine pollution (Loizeau, 2001 ) and to high levels of organochlorine compounds (Antunes and Gil, 2004; 53 Carubelli et al., 2007; Pastor et al., 1996; Schnitzler et al., 2008) and trace 54 elements (Dugo et al., 2006; Dural et al., 2006; Durrieu et al., 2005; 55 Miramand et al., 2001) were previously described in sea bass, which 56 were below the European norm. It is noteworthy that the norm of PCBs Moniteur Belge, 1999)), is not applied to fish, but instead a norm of 59 75 ng g − 1 wet weight (ww) is used.
60
European sea bass use estuaries and coastal bay as nursery area, after 61 they reach a mean length of 36 cm, they disperse in coastal marine 62 environment (Pawson et al., 2007) . So European sea bass below 36 cm
63
should be a good bioindicator organism reflecting the local water 64 environmental pollution in their tissues. Meanwhile, the Current
65
Minimum Legal size for fishing sea bass is 36 cm and all fish below 66 this size should be returned into sea.
67
For many years seafood such as fish, molluscs and crustaceans has 68 often been the focus of attention in nutritional and toxicological work.
69
Nutritionists consider these products to be an important source of high- were no significant differences in mean body length and weight among 190 study location groups. All sea bass were estimated juvenile; gross 191 observation of the gonads confirmed that all sea bass were immature.
192
There was an overall sex ratio of 1:1.
193
The lipid proportion in the muscles of the European sea bass ranged 
Organochlorinated compound analysis
206
The levels of organochlorinated compounds, (PCBs and pesticides on the Charente and finally the Gironde is the less contaminated (Table 1) .
219
The 7 pounds β-HCH, aldrin, dieldrin, IUPAC PCB 70, 101, 87, 149, 153, 180, 234 170, 194, pp'DDT, pp'DDE and pp'DDD. The first discriminant function
235
(root) explained 36% of the variations between groups involving mostly 236 βHCH, dieldrin, IUPAC PCB 70, 101, 87, 153, 194, pp'DDE and pp'DDD, 237 and the second discriminant function explained a further 31% of the 238 variation between groups, involving the aldrin, IUPAC PCB 149, 180, 170 239 and pp'DDT concentrations. Together, the two discriminant functions together in the centre of the discriminant analysis plot (Fig. 1B) . to the lipid contents in order to reduce intra-species variability (Pastor Lipid (%) 1.7 ± 1.1 0.4 ± 0.4 0.9 ± 0.7 0.9 ± 0.3 0.6 ± 0.6 F(4,83) = 2.6 t1:7
( 1.4 , 1996) . Fish lipid contents can substantially influence the 256 bioaccumulation of organochlorinated compounds (Loizeau, 2001) .
257
The organochlorine pollution of the sampled areas is attributable to fractioning of the DDT metabolites (Fig. 2) .
297
The levels of organochlorines were as follows PCBs N DDTs N aldrin detected at noticeably lower concentrations ( Fig. 2A) . ratio is commonly used to assess the chronology of DDT input into the 320 ecosystems (Bordajandi et al., 2003) . The ratio greater than 1 suggests 321 that there has been no recent input of DDT in these regions (Fig. 2C ).
322
The situation for the organochlorine pesticide aldrin and his 323 degradation product dieldrin may also give an indication of the 324 chronology of aldrin input in the ecosystem (Gonzalez et al., 2003) .
325
Dieldrin was the dominant form measured in the muscles of sea bass 326 in all sampling locations, the dieldrin/aldrin ratio in these cases were 327 higher than 1, indicating no recent input of aldrin in these regions.
328
The relatively low HCH concentrations might be attributed to the 329 fact that, in contrast to PCBs and DDTs, HCHs are not magnified 330 through the food web (Pastor et al., 1996) . The observed concentra- fish and fishery products seem to be the main contributors to the total 345 dietary intake of these pollutants (Foran et al., 2005; Gochfeld and Burger, 346 2005; Hites et al., 2004; Marcotrigiano and Storelli, 2003; Mozaffarian 347 and Rimm, 2006; Sidhu, 2003; Sioen et al., 2008) . than open waters (Lewis et al., 2002; Loizeau, 2001 ).
369
Various national scientific bodies formulate the recommendations 370 that the general population should consume fish at least twice a week,
371
including some oily fish, and that pregnant or breast-feeding women Mean contamination levels of zinc (Zn), selenium (Se), copper (Cu), manganese (Mn), mercury (Hg), nickel (Ni), lead (Pb) and cadmium (Cd) in the white muscle of European sea bass collected from coastal regions near several important European river mouths. The concentrations are given in μg kg − 1 wet weight and dry weight (mean ± standard deviation, (median) and min-max) * significant ANOVA; a,b,c significant after Tukey's multiple comparisons. (1) 
should consume predator fish not more than once a week (Hites et al., 373 2004; Marcotrigiano and Storelli, 2003; Sidhu, 2003 balance between benefits and risks compatible with nutritional and 378 toxicological recommendations (Foran et al., 2005; Gochfeld and Burger, 379 2005; Mozaffarian and Rimm, 2006; Sioen et al., 2008 Allowance (RDA) for Zn and Cu (11 mg/day and 0.9 mg/day respec-439 tively) and 2-4% of the RDA of 1.6 mg/day for Mn. 
